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Compounds Elemental Proximate
analyze,(%) analysis,(%)  analysis,(%)
Cellulose 34.1 Carbon 51.8 Moisture 7
Hemicellulose 32.2 Hydrogen 2.5 Volatilize 75
Lignin 29  Nitrogen 0.2 Ash 2
Extractives 4.8 Sulfur 4.7 Fixed carbon 16
Oxygen 40.8

Table 2. Analysis of characteristics and precursor substances
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Table 1. Specifications of reactive dyes Blue 19 and Blue 21
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Fig .2. Diagram pore size distribution of activated carbon samples by
BJH model
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Meso  Micro DP Vimeso  Vmico  Viotal Sger Activation Impregnation  Activator
p‘zg/f,fn pe&sm (m)  m3lg)  mIg)  (em) gy LeMperature ratio
51 49 327 0655 0.630 1.258 1580 600 1:2 H3sPO,
784 216 401 1270 0/350 1.620 1600 600 1:3 H;PO,
858 142 520 206 0/340 2400 1850 600 1:4 H3sPO,
133 867 120 0.064 0/416 0.480 906 - - Comersial
Activated
Carbon

Table 3. Structural properties of the synthesized activated carbon
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Capacity,(mg/g)
Reference Absorbent
Blue21 Bluel9
[21] - 370 Activated Carbon
(pomegranate skin)
[22] - 280 Activated Carbon
(Silica gel)
[23] - 149 Activated Carbon
(Almond skin)
[24] 33 Activated Carbon
(Sewage sludge)
[25] 236 - TiO, . Ce
nanoparticles
[26] 556 - Fe304 NPs
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[27] 555 - Modified Chitosan
[28] 9.6 - Zeolite
[29] 490 - Chitosan+Clay
nanoparticles
This 92 371 Comersial
Study Activated Carbon
This 908 1932 Activated Carbon
Study
Table 4. Comparison Based on previous studies on dye
adsorption
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Fig. 7. Diagram the effect of PH on the uptake and absorption
capacity of reactive dyes Blue 19 and Blue 21
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Table 6. kinetics parameters of Blue 19 and Blue 21
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Abstract

Introduction. Reactive dyes have been increasing in textile industries for dyeing natural and synthetic fibers.
Discharge of dye- bearing waste-water makes an adverse effect on aquatic environment because the dyes give water
undesirable color. The major environmental and health problems associated with water pollution caused by the
discharge of untreated textile effluent are due to disorders in the aquatic environment because of use of toxic
chemicals. The aim of this study was to investigate the adsorption potential of as-produced activated carbon from
grape wood residue (Vitis Vinifera) in order to remove Reactive Blue 19 (RB19) and Reactive Blue 21 (RB21) dyes
from aqueous solution. Activated carbon is the most common adsorbent for the removal of many dyes. Activated
carbons are made from various agricultural wastes by physical and chemical activation. The preparation of activated
carbon from agricultural waste could increase economic return and also provides an excellent method for the solid
waste disposal thereby reduce pollution.

Method: The adsorbates in this study included three reactive dyes, Reactive Red 23 (RR23), Reactive Blue 19 and
Reactive Blue 21. All dyes were commercial grade and employed without further purification. The activated carbon
was synthesized from grape wood biomass by activation of phosphoric acid (HsPO,) with impragnation ratios of 1:1
1:2,1:3, 1:4. The FTIR, BET, and SEM techniques were used to characterize the as-prepared carbon materials. In
addition, dye adsorption experiments were carried out, which measurements are taken for all of the samples under in
the same condition, at pH of 2, adsorbent dose of 0.01 g/I, initial dye concentration of 250 mg/l, sworking volume of
100 ml, and contact time of 120 min.

Results and discussion: The results showed that the carbon sample activated under imprenation ratio of 1:4 and
temperature of 600°C, that obtained a special surface area of 1850 m?/g, and total pore volume of 2.40 cm®/g, and pore
size distribution of mesoporous at 86%, had maximum adsorption capacity of 1932 and 908 mg/g for RB19 and RB21
dyes, respectively. The adsorption behaviors of three reactive dyes (Reactive Blue 19 23, Reactive Blue 21) onto this
biomass activated carbon were investigated in batch systems. The experimental data were analysed by the Langmuir,
Freundlich and Sips models of adsorption. Equilibrium data of dyse fitted well with the Sips model. The rates of
adsorption were found to conform to the pseudo-second-order kinetics with good correlation. The equilibrium
adsorption capacity of the Activated carbon was determined with the Langmuir equation found to be 1914 mg/g for
Reactive Blue 19 and 1195 mg/g for Reactive Blue 21.

Conclusion: This study showed that activated carbon produced from annual pruning vineyards waste has a high
potential in the treatment of textile wastewater. Also results indicate that Activated carbon from grape wood could be
employed as low-cost alternative to commercial activated carbon in wastewater treatment for the removal of acid dyes.

Keywords: Activated carbon, lignocellulose waste, Grape wood, Blue 19, Blue 21
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